Electrophysiological effects of melanocortin receptor ligands on neuronal activities of monoaminergic neurons in rats.
The melanocortin-4 (MC4) receptor may possibly be involved in stress and stress-related behavior. In the present study, we examined effects of an intracerebroventricular injection of the MC4 receptor agonist, Ac-[Nle4,Asp5,D-Phe7,Lys10]-alpha-MSH 4-10-NH2 (MT II), and the MC4 receptor inverse agonist, Agouti-related protein (AGRP), on dorsal raphe nucleus (DRN) serotonergic neurons and the locus coeruleus (LC) noradrenergic neurons, both of which are brain neuronal systems related to responses to stress. The firing rate of DRN serotonergic neurons was increased by MTII, while AGRP had a lack of effect on the firing rate of DRN serotonergic neurons. In comparison with the DRN, MTII significantly reduced the firing rate of LC noradrenergic neurons, while AGRP increased LC neuronal activity. These findings suggest that MC4 receptor ligands differently regulate serotonergic and noradrenergic neuronal systems. The MC4 receptor mediating multiple regulation on the monoaminergic neuronal system may, in part, relate to stress responses (anxiety and/or depressive behavior).